VDAC and peripheral channelling complexes in health and disease.
VDAC changes its structure either voltage dependent in artificial membranes or physiologically by interaction with the c conformation of the adenine nucleotide translocator (ANT). This interaction creates contact sites and leads to a specific organisation of cytochrome c in the VDAC ANT complexes. The VDAC structure specific for contact sites thus generates a signal at the surface for several proteins in the cytosol to bind with high affinity such as hexokinase, glycerolkinase and Bax. If the VDAC binding site is not occupied by hexokinase, the VDAC ANT complex has two critical qualities: firstly, external Bax gets access to the cytochrome c and secondly the ANT stays in the c conformation that easily changes the structure to an unspecific uni-porter causing permeability transition. Activity of bound hexokinase protects against both, it hinders Bax binding and employs the ANT as specific anti-porter. The octamer of mitochondrial creatine kinase binds to VDAC from the inner surface of the outer membrane. This firstly hinders direct interaction between VDAC and ANT and secondly changes porin structure into low affinity for hexokinase and external Bax. Cytochrome c in the creatine kinase complex will be differently organised not accessible to Bax and the ANT is run as anti-porter by the active octamer. However, when free radicals cause dissociation of the octamer, VDAC interacts with the ANT with the same results as described above: Bax dependent cytochrome c release and risk of permeability transition pore opening.